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AMENDMENTS TO THE CLAIMS 

1-4. (cancelled) 

5 , (currently amended) Tha method-o f claim 4 . A meth od for generating a 
simulated p atient image, the method comprising: 

obtaining image dat a from a n actual patient image; 

g enerating simulated noise data through a random number generator in 

accprdn nee wilh a Pojsson distrib ution; 

d combining scan dat a fro m said actual patient image wit h said generated 

simulated noise data to c reate pro -image data; 

reconstructing said p rc-imag c data to create simulated ima ge dat a; and 

combining said simulated image data with s ai d simulated noise data to 

create the s imulated pati ent image; 

wherein ind ividual scan data samples from sa id scan data are each 

combined with a rando m noise value generated from sa id Poisson distribution random 
number generat or, said random noise value fir st being multiplied bv a weighti ng factorto 
produce a we ighted rand om noise value: 

wherein-said weighting factor is-dctcrmined in accordance with the equation: 

o= 4(H ; 

wherein a is said weighting factor, fi is a scale factor whose value depends on a 
data acquisition system (DAS) gain and the image processing characteristics, a is a tube 
current reduction factor relative to a tube current at which said actual patient image was 
taken, and D is a DAS signal level for a corresponding individual scan data sample. 

0. (original) The method of claim 5, wherein, in addition to said weighting 
factor, each of said random noise values arc further multiplied by an electronic noise 
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scale factor prior to being combined with individual scan data samples, said electronic 
noise scale factor being determined in accordance with the equation: 

wherein N n is said electronic noise scale factor due to non-quantum noise, 

a is said weighting factor, P is said random noise value generated from said Poisson 
distribution random number generator, and is a standard deviation of said generated 
simulated noise data to be combined with said actual patient image. 

7< (cuirently amended) T^jHttelhodr or claim 1 > furth e r comprising; A mclhod 
for generating a simulated patient ima^e. the method comprising: 

obtaining image data fro m an actual patient image; 

generating simulated noise data by c reating a set of individual noise 
pattern images for each of a plurality of phantom objects; 

selecting at least one of said individual noise pattern images to be 
combined with said actual patient image; and 

combining said at least one selected individual noise pattern image with 
said actual patient image, thereby creating the simulated patient image. 

8. (original) The method of claim 7, wherein said selecting at least one of said 
individual noise pattern images is based upon a patient shape and an imaging technique. 

9. (original) The method of claim 7, wherein said at least one of said individual 
noise pattern images is randomly selected. 

10. (original) The method of claim 9, wherein if more than one of said 
individual noise pattern images is selected, then said noise pattern images are added 
together to produce a resultant noise pattern. 



4 



PAGE 6121 * RCVD AT 6/10/2004 4:19:20 PM [Eastern Daylight Time] 1 SVR:USPT0-EFXRF-1/1 1 DN1S:8729306 ■ CSID:8602860115 * DURATION (mnws):0542 



JUN-10-2004 THU 04:24 PH CANTOR COLBURN LLP 



FAX NO. 8602860115 



P. 



1 1 . (original) The method of claim 10, wherein said combined noise pattern is 
scaled by a scaling factor, s , in accordance with the equation: 

5 = ; with 




wherein, cr fl is a standard deviation of said generated simulated noise data to he 

combined with said actual patient image, a p is a standard deviation of randomly selected 

interpolated and summed noise pattern images, cr^ is a desired standard deviation desired 

for the simulated patient image, cr 0 is a standard deviation of said actual patient image 

and a is a tube current reduction factor relative to a tube current at which said actual 
patient image was taken. 

1 2. (original) The method of claim 1 1 , wherein said noise pattern images arc 
scaled by the inverse square root oflhe number of said noise pattern images selected. 

13. (original) A method for generating a simulated computer tomography (CT) 
patient image, the method comprising; 

obtaining image daLa from an actual CT patient image taken at a first 

radiation dose; 

generating simulated noise data; and 

combining said image data with said simulated noise data to create the 
simulated patient image; 

wherein the simulated image simulates said actual CT patient image taken 
at a sccond > reduced radiation dose with respect to said first radiation dose, 

14. (original) The mcdiod of claim 13, further comprising: 
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combining scan data from said actual patient image with said generated 
simulated noise data to create pre-imagc data; and 

reconstructing said pre-imago data to create simulated image data. 

] 5. (original) The method of claim 1 4 wherein said simulated noise data is 
generated through a random number generator in accordance with a Poisson distribution, 

16. (original) The method of claim 15, wherein individual scan data samples 
from said scan data arc each combined wilh a random noise value generated from said 
Poisson distribution random number generator, said random noise value first being 
multiplied by a weighting factor to produce a weighted random noise value. 

17. (original) The method of claim 16, wherein said weighting factor is 
determined in accordance wilh the equation: 



wherein a is said weighting factor, f) is a scale factor whose value depends on a 
data acquisition system (DAS) gain and the image processing characteristics, a is a tube 
current reduction factor relative to a tube current corresponding to said first radiation 
dose, and D is a DAS signal level for a corresponding individual scan data sample. 

1 8. (original) The method of claim 17, wherein, in addition to said weighting 
factor, each of said random noise values arc further multiplied by an electronic noise 
scale factor prior to being combined with individual scan data samples, said electronic 
noise scale factor being determined in accordance with the equation: 



wherein N n is said eleclronic noise scale factor due to non-quantum noise, a is 
said weighting factor, /Ms said random noise value generated from said Poisson 




6 



PAGE 8/21 * RCVD AT 6110/2004 4:19:20 PM [Eastern Daylight Time] * SVR:USPT0-EFXRM/1 * DNIS:8729306 * CS1D:8602860115 * DURATION (mm-ss):05-02 



JUN-10-2004 THU 04:24 PM CANTOR COLBURN LLP 



FAX NO. 8602860115 



P. 09 



distribution random number generator, and a n is a standard deviation of said generated 
simulated noise dala to be combined with said actual patient image, 

19. (original) The method of claim 13, further comprising: 

creating a set of individual noise pattern images for each a plurality of 
phantom objects; 

selecting at least one of said individual noise pattern images to be 
combined with said actual patient image; and 

combining said at least one selected individual noise pattern image with 
said actual patient image, thereby creating the simulated patient image. 

20. (original) The method of claim 1 9, wherein said selecting at least one of 
said individual noise pattern images is based upon a patient shape and an imaging 
technique. 

21 . (original) The method of claim 20, wherein said at least one ofsaid 
individual noise pattern images is randomly selected. 

22. (original) The method of claim 21, wherein if more than one of said 
individual noise pattern images is selected, then said noise pattern images arc added 
together to produce a resultant noise pattern. 

23. (original) The method of claim 22, wherein said combined noiso pattern is 
scaled by a scaling factor, , in accordance with the equation: 




; with 
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wherein, <r rt is a standard deviation of said generated simulated noise data to be 

combined with said actual patient imago, a p is a standard deviation of randomly selected 

interpolated and summed noise pattern images, cr f is a desired standard deviation desired 

for the simulated patient image, <r a is a standard deviation of said actual patient image 

and a is a tube current reduction factor relative to a tube current corresponding to said 
first radiation dose, 

24. (original) The method of claim 23, wherein said noise pattern images are 
scaled by Ihe inverse square root of the number of said noise pattern images selected. 

25-28. (cancelled) 

29. (currently amended) The in>a£ing-system^>f-c4afnv48r -An imaging system. 
comprising: 

a gantry having an x^ray. source and a radi ation detector array, wherein said 

giptrxjdofh)cs fcBqfegBLSSXij y atl( l wherein said x-ray source and said radiation detector 
array are rotatingly associ ated with said gantry so as to be se parat ed by said patient 
cavity; 

a patient support structure movingly associated with said ga ntry so as to 

allow commu nication with said patient cavity; and 

a processing device for obtaining image dala from an actual patient image; 

means for generating simulated noise data throu gh a random 

number generator in accordance with aP oisson distribution: 

means for combining said ima ge data with said simulated nois e 

data to create a simulated patient image: 

m eans for combining, sca n data from said actual patient image with 

said generated simulated noise data to create pre-image data: and 



8 



PAGE 10/21 * RCVD AT 6/1012004 4:19:20 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/1 * DNIS:8729306 * CSID:86028601 15 * DURATION (mm-ss):0W)2 



JUN-1 0-2004 THU 04:24 PM CANTOR COLBURN LLP FAX NO, 8602860115 P. 11 



means for reconstructing said pre-image data to create simulated 

wherein individua l scan d ata samples from said scan data arc each 

combined with a random noise value gener ated from said Poisson distribution ra ndom 
luijUber generator^ firgt being multiplied by a wci&litiDgiactor to 

produce a weighted random noise val ue: 

wherein -said weighting factor ^-determined in accordance with the equation: 

" =/! flH ■■ 

wherein a is said weighting factor, P is a scale factor whose value depends on a 
data acquisition system (DAS) gain and the image processing characteristics, a is a tube 
current reduction factor relative to a tube current at which said actual patient image was 
taken, and D is a DAS signal level for a corresponding individual scan data sample. 

30, (original) The imaging system of claim 29, wherein, in addition to said 
weighting factor, each of said random noise values are further multiplied by an electronic 
noise scale factor prior to being combined with individual scan data samples, said 
electronic noise scale factor being determined in accordance with the equation: 

v n =aN n P ; 

wherein N n is said electronic noise scale factor due to non-quantum noise, a is 
said weighting factor* P is said random noise value generated from said Poisson 
distribution random number generator, and or a is a standard deviation of said generated 
simulated noise data to be combined with said actual patient image. 

31. (currently amended) The inia^ng system-of claim'25rfurLher-<>omp»&in^ 
Ajiimjjsina system, comprising 

a gantry having an x-ray source and a radiation detector array, wherein said 

gantry defines a patient cavity and wherein said x-ray source and said radiation detector 
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array arc rotating lv assoc iated with said gantry s o as to be separated by said patient 
cnyily; 

ajaalisnLaiDP Qrt structure movingly a s sociated with said gant iysoagjo 

allo w communicalion wit h sai d patient cavity; and 

a processi ng device f or obtaining image d ata from an actual patie nt image; 

means for generating simulat ed noise data by 

means-fop-crcating a set of individual noise pattern images for each of a 

plurality of phantom objects; 

means for selecting at least one of said individual noise pattern images to 
be combined with said actual patient image; and 

means for combining said at least one selected individual noise pattern 
image with said actual patient image, thereby creating the simulated patient image, 

32. (original) The imaging system of claim 31, wherein said means for selecting 
at least one of said individual noise pattern images is based upon a patient shape and an 
imaging technique. 

33. (original) The imaging system of claim 31, wherein said at least one of said 
individual noise pattern images is randomly selected. 

34. (original) The imaging system of claim 33, wherein if more than one of said 
individual noise pattern images is selected, then said noise pattern images are added 
together to produce a resultant noise pattern. 

35. (original) The imaging system of claim 34, wherein said combined noise 
pattern is scaled by a scaling factor, s s in accordance with the equation; 



s = 




; with 
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a * ~ fif _cr ° =CT o 

wherein, u a is a standard deviation of said generated simulated noise data to be 
combined with said actual patient image, a fi is a standard deviation of randomly selected 
iutcipolated and summed noise pattern images, a f is a desired standard deviation desired 
for the simulated patient image, a 0 is a standard deviation of said actual patient image 
and a is a tube current reduction factor relative to a tube current at which said actual 
patient image was Utken. 

36. (original) The imaging system of claim 35, wherein said noiso pattern 
images are scaled by the inverse square root of the number of said noise pattern images 
selected . 

37-40. (cancelled) 

41. (currently amended) The storage-me dium of claim 4 0. A storage medium . 
cQawismei 

a. machi ne readable computer program code for generating a simulated 

patient imago; and 

instructions for causing a computer to im ple mcnt a method, the method 

farth er comprisin g: 

obtaining imag e data from an actual patient image; 

generating simulate d noise data through a random number 

a cneralor in accordance with aPois son d istribiilion; 

combining scan data from s aid a ctual patient image with said 

generated si mulated noise dala to create pro-image da ta; 

r econstructing said pre-image data to create s imulate d imago data: 

and 
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„ combining said s imu latcd image data wit h said simulated noise 

da ta to create the simula ted patient image: 

wherein i ndividual scan da ta sam ples from said scan data are each 

comhincd ^/ilh a r andom noise valu e g enerated from said Po i sson distribution ran dom 
number generator, said ran do m noise value first being multiplied by a wei ghti ng factor to 
produce a weig hted random noise value: 

wherein-said weighting factor is determined in accordance with the equation: 

wherein a is said weighting factor, ft is a scale factor whose value depends on a 
data acquisition system (DAS) gain and the image processing characteristics, or is a lube 
current reduction factor relative to a tube current at which said actual patient image was 
taken, and D is a DAS signal level for a corresponding individual scan data sample. 

42. (original) The storage medium of claim 41 , wherein, in addition to said 
weighting factor, each of said random noise values arc further multiplied by an electronic 
noise scale factor prior to being combined with individual scan data samples, said 
electronic noise scale factor being determined in accordance with the equation: 

<? a =«N n P ; 

wherein N 6 is said electronic noise scale factor due to non-quantum noise, a is 
said weighting factor, Pis said random noise value generated from said Poisson 
distribution random number generator, and <7 U is a standard deviation of said generated 
simulated noise data to be combined with said actual patient image. 

43 . (cu rrcntly amended) Tbe-s torago m ediunvo f claim 37, furt her c 
A storage medium, com prising: 

a machine reada ble com puter program code for g enerating a simulated 

patient im age; and 
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instruction s for cau sing a computer to implement a method, the melhod 

further comprising ; 



noise pattern images for each ofa plurality of phantom objects; 

selecting at least one of said individual noise pattern images to be 
combined with said actual patient image; and 

combining said at least one selected individual noise pattern image 
with said actual patient image, thereby creating the simulated patient image. 

44. (original) The storage medium of claim 43, wherein said selecting at least 
one of said individual noise pattern images is based upon a patient shape and an imaging 
technique. 

45. (original) The storage medium of claim 43, wherein said at least one of said 
individual noise pattern images is randomly selected, 

46. (original) The storage medium of claim 45, wherein if more than one of said 
individual noise pattern images is selected, then said noise pattern images are added 
together to produce a resultant noise pattern. 

47. (original) The storage medium of claim 46, wherein said combined noise 
pattern is scaled by a scaling factor, .? , in accordance with the equation: 



obtaining image data from a n actual patient image: 
Ge nerating simulated noise dat a bycrcating a set of individual 




; with 
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wherein, <y a is a standard deviation of said generated simulated noise data to be 

combined with said actual patient image, o p is a standard deviation of randomly selected 

interpolated and summed tioise pattern images, a f is a desired standard deviation desired 

for the simulated patient image, <r 0 is a standard deviation of said actual patient image 

and or is a lube current reduction factor relative to a tube current at which said actual 
patient image was taken, 

48. (original) The storage medium of claim 47, wherein said noise pattern 
images are scaled by the inverse square root ofthe number of said noise pattern images 
selected. 

49-52. (cancelled) 

53. (currently amended) ^he-computer ^ate- gifinal of claim 52, A com puter data 
signal, comp rising: 

code configured to cause a proce ss or to implement a method for 

ge nerating a simulated patient im age, the metho d further comprising: 

, obtaining im age da ta from an actual patient image: 

generatin g simulate d noise data through a random n umber 

generator in ac cordance wit h a Poisson distribution: 

combining scan data ton, said actual patient image with sai d 

generated .simulated nois e da ta_to crea te pro-image data: 

reconstruc ting said p rc-image data to create simulated i mage data; 



data to create th e simulated p atient image; 

wherein individu al scan data samples from said scan data arc ca qh 

combined with a random n oise value ge nerated from said Poisson distributio n .random 
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number gencra lorysaid r andom noise value fir st b eing multiplied bv a wei g hting factor to 
pjQ&icca weighted random noi se value: 

wheaHfl-said weighting factor is-detemiincd in accordance with the equation: 



wherein a is said weighting factor, P is a scale factor whose value depends on a 
data acquisition system (DAS) gain and the image processing characteristics, a is a tube 
current reduction factor relative to a tube current at which said actual patient image was 
taken, and T) is a DAS signal level for a corresponding individual scan data sample, 

54. (original) The computer data signal of claim 53, wherein, in addition to said 
weighting factor, each of said random noise values arc further multiplied by an electronic 
noise scale factor prior to being combined with individual scan data samples, said 
electronic noise scale factor being determined in accordance with the equation: 



wherein N n is said electronic noise scale factor due to non-quantum noise, a is 
said weighting factor, P is said random noise value generated from said Poisson 
distribution random number generator, and c e is a standard deviation of said generated 
simulated noise data to be combined with said actual patient image. 

55. (currently amended) ¥he-eem|>uterdat a signal of claim 4 9, further 
compri si ng i A compute r data s ignal, comprising: 

codc_gc>afi.gurc d to cause a processor to im plement a method for 

&cncra ting. a si mulated patient im age, the method further com pr ising: 

o btaining image data f ro m an actual patient imag c^ 

generating s imulated noise data bv creating a set of individual 

noise pattern images for each a plurality of phantom objects; 




<J a =aN„P ; 



15 



PAGE 17/21 1 RCVDAT 611012004 4:19:20 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/1 * DNIS:8729306 ' CS1D:86028601 15 * DURATION (mm-ss):0M2 



JUN-10-2004 THU 04:26 PM CANTOR COLBURN LLP 



FAX NO. 8602860115 



P. 



selecting at least one of said individual noise pattern images to be 
combined with said actual patient image; and 

combining said at least one selected individual noise pattern image 
with said actual patient image, thereby creating the simulated patient image, 

56. (original) The computer data signal of claim 55, wherein said selecting at 
least ono of said individual noise pattern images is based upon a patient shape and an 
imaging technique. 

57. (original) The computer data signal of claim 55, wherein said selecting at 
least one ofsaid individual noise pattern images is based upon a patient shape and an 
imaging technique. 

58. (original) The computer data signal of claim 57, wherein if more than one 
ofsaid individual noise pattern images is selected, then said noise pattern images are 
added together to produce a resultant noise pattern, 

59* (original) The computer data signal of claim 58, wherein said combined 
noise pallcm is sealed by a scaling factor, s , in accordance with the equation: 

* = — ; with 




wherein, cr t is a standard deviation ofsaid generated simulated noise data to bo 
combined with said actual patient image, a p is a standard deviation of randomly selected 
interpolated and summed noise pattern images, a f is a desired standard deviation desired 
for the simulated patient image, <r 0 is a standard deviation ofsaid actual patient image 
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and a is a lube current reduction factor relative to a lube current at which said actual 
patient image was taken. 

60. (currently amended) The civnputcjidala^ignaLst^^ 5£>, 
wherein said noise pattern images arc scaled by the inverse square root of the number of 
said noise pattern images selected. 
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